






Implementing the Texas Coastal Exchange  
 
Jim Blackburn, J.D., Professor in the Practice of Environmental Law, 
Department of Civil and Environmental Engineering, Rice University; 
Co-director, Severe Storm Prediction, Education and Evacuation 
from Disaster (SSPEED) Center; Faculty Scholar, Baker Institute 
 
Megan Parks, SSPEED Center, Rice University 
 
Henk Mooiweer, SSPEED Center, Rice University 
  
Sam Zapp, SSPEED Center, Rice University 
 
Andrew Keat, SSPEED Center, Rice University 
 
Elizabeth Winston Jones, SSPEED Center, Rice University 
 
 
© 2017 by the James A. Baker III Institute for Public Policy of Rice University. 
This material may be quoted or reproduced without prior permission, provided 
appropriate credit is given to the author and the James A. Baker III Institute for  
Public Policy. 
 
Wherever feasible, papers are reviewed by outside experts before they are released. 
However, the research and views expressed in this paper are those of the individual 
researcher(s) and do not necessarily represent the views of the James A. Baker III 
Institute for Public Policy. 
 
This paper has not been submitted for editorial review by the Baker Institute. 
 










Implementing the Texas Coastal Exchange 	
4 
to	these	findings,	the	Texas	Coastal	Exchange	was	developed	to	be	landowner	friendly	and	relatively	simple	to	join	and	implement.			Further,	in	evaluating	the	feasibility	of	such	an	ecosystem	transaction	economy,	it	became	apparent	to	the	research	team	that	a	long-term	existential	challenge	faces	the	agricultural	community.		Rural	communities	have	been	losing	population	and	economic	stability	for	decades,	and	some	would	suggest	that	our	heritage	of	Texas	ranching	–	if	not	farming	–	is	in	jeopardy.		If	a	system	could	be	developed	to	bring	economic	vitality	to	this	important	community,	then	social	benefits	as	well	as	economic	benefits	could	be	realized.		In	pursuit	of	a	non-structural	flood	damage	reduction	strategy,	the	SSPEED	Center	is	proposing	to	develop	and	implement	the	Texas	Coastal	Exchange	(TCX)	system	to	restore	and	conserve	ecology,	land	and	soil	at	a	scale	that	matters	by	supporting	land	owners	and	providing	additional	income	from	an	eco-services	market,	when	they	improve	their	land	and	protect	and	restore	ecology.		The	TCX	has	the	potential	to	significantly	enhance	both	social	and	economic	resilience	while	providing	carbon	and	water	storage.	This	system	could	become	extremely	important	in	the	effort	to	address	climate	change	by	making	vulnerable	coastal	areas,	as	well	as	other	at-risk	areas,	more	resilient.		 The	basic	concept	of	the	Texas	Coastal	Exchange	is	straightforward.		Landowners	who	are	either	currently	or	potentially	providing	ecological	services	will	enroll	in	the	Texas	Coastal	Exchange	by	initiating	ecosystem	service	“measurement”,	such	as	soil	carbon,	or	water	infiltration,	on	their	property,	a	step	that	we	have	labeled	“planting	the	flag”.			That	property	would	then	be	described	and	registered	on	an	official	registry	as	intending	to	participate	in	ecological	service	transactions	under	the	standards	established	by	the	Texas	Coastal	Exchange.		No	cash	transactions	would	occur	until	a	period	of	time	had	passed	after	the	initial	testing.		At	a	time	in	the	future,	testing	would	again	be	undertaken,	and	the	relative	increase	in	ecological	service	value	would	be	determined.		At	that	time,	the	landowner	could	decide	to	enter	into	a	transaction	with	a	willing	buyer	if	the	price	were	right.		In	subsequent	years,	additional	testing	would	be	required	prior	to	further	sales.					 	 		 Carbon	Dioxide			 One	of	the	key	markets	the	SSPEED	Center	team	has	identified	as	a	target	is	the	purchase	of	carbon	dioxide	storage	rights.		Carbon	dioxide	[CO2]	is	a	naturally	occurring	substance	that	is	emitted	by	natural	decomposition	as	well	as	by	fossil	fuel	combustion.		In	nature,	there	is	a	so-called	carbon	cycle.		In	this	cycle,	carbon	dioxide	in	the	atmosphere	is	transformed	by	photosynthesis	in	plants	into	carbohydrates	that	they	need	to	grow	and	produce.		Some	of	this	carbon	becomes	biomass	such	as	trees	and	plants	and	other	carbon	goes	into	the	root	system	as	root	mass	or	to	microbes	that	feed	upon	sugars	released	by	the	root	system.		Over	time,	some	of	this	carbon	biomass	is	decomposed	and	transformed	back	into	carbon	dioxide	gas	that	moves	back	into	the	atmosphere,	thereby	completing	the	carbon	cycle.	
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	 Today,	our	carbon	cycle	is	out	of	balance.	We	are	emitting	more	carbon	dioxide	from	fossil	fuel	combustion,	cement	production	and	land	degradation,	than	is	being	removed	from	the	atmosphere	by	photosynthesis	and	by	other	natural	sinks	such	as	the	oceans.		This	carbon	dioxide	is	building	up	over	time	in	our	atmosphere	and	is	contributing	to	the	so-called	“greenhouse	effect.”	Carbon	dioxide	has	been	labeled	as	a	greenhouse	gas	along	with	other	molecules	that	have	a	similar	effect	on	the	atmosphere,	such	as	methane.		These	greenhouse	gases	have	been	identified	as	the	primary	agents	causing	climate	change,	the	effects	of	which	include	an	increase	in	atmospheric	temperatures,	increased	severe	storms	and	droughts	and	other	similar	changes,	all	of	which	can	have	severe	impacts	on	humans	and	human	settlement	patterns.		For	this	reason,	there	is	increasing	pressure	on	emitters	of	carbon	dioxide	to	take	steps	to	reduce	carbon	dioxide	emissions.				 Carbon	Neutrality			 There	are	three	ways	to	reduce	carbon	dioxide	emissions	to	become	“carbon	neutral”.		An	emitter	can	(1)	avoid,	(2)	minimize	and/or	(3)	capture	or	remove	emissions.		To	avoid	emissions,	users	can	pursue	sources	of	energy	that	involve	no	direct	emissions	such	as	solar	or	wind.		To	minimize	emissions,	users	can	become	more	efficient	through	better	insulation	and	design,	through	low	emission	vehicles	or	by	purchasing	energy	star	appliances,	for	example.		But	for	those	carbon	emissions	that	remain	after	avoidance	and	minimization,	the	only	path	remaining	to	carbon	neutrality	is	by	removing	and	storing	carbon	dioxide	emissions.	Although	several	engineering	solutions	have	been	developed,	implementation	is	slow	due	to	high	cost	and	lack	of	scaling	options.		It	appears	that	the	only	proven	technology	that	is	scalable	and	inexpensive	is	soil	or	biological	storage.		When	agricultural	or	grazing	lands	are	managed	differently,	plants,	insects	and	soil	microbes	begin	to	thrive,	initiating	natural	processes	by	which	vast	amounts	of	carbon	dioxide	are	captured	by	photosynthesis	and	pumped	into	the	soil.		If	you	are	a	hydrocarbon	supplier	or	refiner,	soil	carbon	storage	is	likely	the	only	affordable	and	scalable	way	to	neutralize	the	impact	of	your	operations	and	the	emissions	from	your	customers’	use	of	your	products	on	the	Earth’s	climate.		 As	the	issue	of	climate	change	becomes	ever	more	urgent,	pressure	is	mounting	upon	the	oil	and	gas	community	to	undertake	action	to	reduce	carbon	dioxide	emissions	and	limit	their	impact	on	atmospheric	CO2	levels.		Last	week,	the	maritime	industry	identified	that	it	would	become	carbon	neutral,	representing	3%	of	global	carbon	emissions.		Volvo	recently	announced	it	would	manufacture	only	electric	and	hybrid	vehicles	in	the	future.		Monsanto	has	announced	plans	to	become	carbon	neutral,	as	have	several	cities	and	the	province	of	British	Columbia.		Every	major	corporation	in	the	world	has	calculated	its	carbon	footprint.		They	all	just	have	not	decided	what,	if	anything,	to	do.			SSPEED	Center	research	has	estimated	that	the	carbon	footprint	from	the	operation	of	a	150,000-barrel	per	day	refinery,	as	well	as	the	customer	carbon	footprint	from	use	of	the	refinery’s	products,	could	be	sequestered	by	storing	about	25	to	30	million	tons	of	carbon	dioxide	per	year.		At	4-5	tons	of	CO2	per	acre	per	year	(an	ambitious	goal),	this	footprint	could	be	sequestered	on	about	5	to	6	million	
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The	overall	structure	of	the	Texas	Coastal	Exchange	is	shown	in	Figure	4.		TCX	is	incorporated	as	Texas	non-profit	corporation	at	this	time.		The	key	objective	is	support	landowners	to	migrate	from	conventionally	managed	lands	to	improved	and	restored	lands	that	provide	the	portfolio	of	eco-benefits.	The	core	of	the	TCX	system	is	shown	in	the	vertical	rectangle	that	includes	the	TCX	entity	itself,	the	Buyers	Club	and	the	Sellers	Club.	The	function	and	scope	of	TCX	entity	is	in	development,	though	is	expected	to	serve	as	the	clearinghouse	through	which	Buyers	and	Sellers	Clubs	transactions	occur.	The	Buyers	Club	includes	corporations	and	possibly	individuals.		It	will	provide	capital	to	enable	the	launch	and	rapid	scaling	of	the	system,	including	funding	various	landowner	development	programs.		In	exchange,	the	Buyers	club	members	will	receive	several	benefits,	which	might	include	first	right	of	refusal	on	future	carbon	credit	sales.		The	Sellers	Club	includes	primarily	landowners	such	as	ranchers,	as	well	as	not-for-profits	and	co-ops	comprised	of	smaller	landowners.		The	Sellers	Club	will	commit	to	sell	carbon	credits	under	the	TCX	and	offer	first	right	of	refusal	to	the	Buyers	Club.	Funding	from	the	Buyers	Club	will	be	used	to	provide	Sellers	Club	members	with	soil	testing,	expertise	on	land	management	concepts	and	adaptive	development	of	carbon	testing	protocols.			These	three	functions	will	form	the	core	of	the	Texas	Coastal	Exchange.	The	actual	trading	will	be	accomplished	according	to	the	process	set	out	on	the	right	side	of	Figure	4.		Essentially,	TCX	will	be	the	trade	enabler	between	buyers	and	sellers,	with	both	buyers	and	sellers	contracting	through	the	TCX.		All	carbon	traded	through	the	TCX	will	be	registered	to	identify	specific	saleable	tranches	of	the	soil	carbon	“crop”	measured	by	qualified	firms.		All	transactions	will	be	pursuant	to	standards	developed	by	the	TCX	with	the	assistance	of	a	supervisory	board.			On	the	left	side	of	the	diagram,	the	relationship	between	the	TCX	and	the	AMP	grazing	research	project	led	by	Peter	Byck	of	Arizona	State	University	is	shown.		This	project	aims	to	scientifically	determine	the	impacts	of	Adaptive	Multi	Paddock	grazing	on	a	wide	portfolio	of	eco-benefits.	Similarly,	we	are	developing	relationships	with	numerous	land	management	advisors,	including	the	US	Department	of	Agriculture	Natural	Resource	Conservation	Service	(NRCS)	and	farm	and	ranch	organizations.			









































































AMP	Grazing		 Adaptive	multi-paddock	(AMP)	grazing	is	a	flexible	land	management	practice	that uses multiple fenced paddocks for each livestock group to provide relatively 
short periods of grazing with moderate plant use and adequate time of recovery after 
grazing. This	causes	the	grasses	and	vegetation	to	be	grazed	intensely,	to	a	
predetermined plant consumption for	a	short	period	of	time,	then	given	a	long	break	to	recover	without	cattle.	This method emulates the way co-evolved grassland ungulates 
(e.g. bison, wildebeest, caribou, etc.) move across grasslands; usually quickly, and they 
may or may not return for a year or more (the recovery period) to the same area.   
 Several	AMP	grazing	success	stories	are	showcased	in	filmmaker	Peter	Byck’s	series	
Soil	Carbon	Cowboys,	highlighting	the	practice’s	potential	to	increase	land	productivity	and	vastly	improve	soil	carbon	sequestration.	In	one	case,	a	property’s	soil	carbon	content	was	over	tripled.	Adaptive Multi-Paddock (AMP) grazing, in 
relation to widespread continuous grazing practices, contributes to measurable 
differences in overall soil health, sequestration of atmospheric carbon in soils, 
greenhouse gas (GHG) respiration, animal health and well-being, rancher and farmer 
well-being and ranch and farm resilience, and delivery of ecosystem services on managed 
pastureland within the continental United States.  [1] 	Peer	reviewed	scientific	study	to	back	these	anecdotal	success	stories	has	lagged	behind,	but	is	now	beginning	to	come	out.	Recent	studies	by	Texas	A&M	researcher	
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Compliance	and	consultation	with	ISO	standards,	while	not	required,	offers	several	benefits.	First,	it	provides	a	complete	and	well-organized	set	of	accounting	procedures	to	draw	on	while	constructing	a	voluntary	carbon	registry	like	the	TCX.	It	also	lends	credibility	to	a	compliant	trading	system,	thereby	potentially	attracting	more	sellers,	and	especially	more	buyers.	Buyers	operating	in	regulatory	systems	outside	of	Texas	(i.e.	international	or	California	cap	&	trade)	may	find	ISO	compliance	especially	important	because	current	or	future	regulation	may	mandate	that	their	carbon	credits	be	obtained	through	ISO	compliant	registries.	The	largest	voluntary	carbon	registries	in	the	U.S.	(American	Carbon	Registry,	Voluntary	Carbon	Standard,	Gold	Standard,	and	Chicago	Climate	Exchange)	are	based	largely	on	ISO	14064.		Noncompliance	with	ISO	standards	may	prevent	the	exchange	of	credits	between	registries	and	regulatory	systems.	For	example,	the	California	Cap-and-Trade	Program	currently	only	accepts	credits	from	three	outside	registries,	all	of	which	are	based	on	ISO	standards.	Both	the	California	and	Quebec	cap-and-trade	systems	prescribe	most	closely	to	the	Western	Climate	Initiative,	which	is	heavily	influenced	by	ISO	14064	and	14065.	As	a	side	note,	the	U.S.’s	non-participation	in	the	Kyoto	Protocol	already	precludes	TCX	credits	from	entering	the	European	Union	Emissions	Trading	Scheme	(EU	ETS),	the	largest	emissions	trading	system	in	the	world.		 At	this	stage	in	its	development,	the	TCX	is	very	likely	compliant	with	both	ISO	14001	and	14064-2.	According	to	ISO	14001,	organizations	such	as	the	TCX	can	make	a	“self-determination”	or	“self-declaration”	of	compliance	with	the	standard,	skipping	the	alternative	of	an	expensive	third	party	audit.	Although	not	explicitly	stated,	the	same	presumably	applies	to	ISO	14064.		The	most	significant	barrier	to	the	TCX	being	able	to	claim	ISO	14064	compliance	is	the	program’s	departure	from	traditional	baseline-additionality	requirements	in	favor	of	a	“zero	baseline”.	Measured	increases	in	soil	carbon	levels	between	sampling	events	are	credited	to	land	owners.	In	the	parlance	of	traditional	carbon	crediting	systems,	each	sampling	event	resets	a	“zero	baseline”	where	net	carbon	sequestration	is	taken	to	be	zero	in	the	absence	of	landowner	action,	and	any	soil	carbon	increases	are	issued	as	additional	credits.	After	credits	are	issued	for	measured	carbon	stock	increases,	the	baseline	is	readjusted	to	avoid	double	counting.	This	method	isn’t	completely	unprecedented	in	ISO	methodology,	as	ISO	14064-2	states:	“GHG	programmes	may	adopt	simplified	approaches	related	to	baseline	estimation	for	some	GHG	removal	enhancement	projects,	such	as	adopting	a	zero	baseline	for	afforestation	and	reforestation	on	certain	land	use	types,	where	prior	land-use	is	assumed	to	be	in	carbon	balance	and	hence	sequestration	is	zero.	This	would	then	constitute	an	appropriate	standardized/performance	baseline	scenario	for	such	projects.”	Zero	standards	may	be	used	as	long	as	the	program	justifies	the	rationale	behind	implementing	them.	One	possible	justification	behind	using	a	zero	baseline	for	soil	carbon	sequestration	could	be	that	soil	carbon	stocks	are	relatively	stable	











Other	Voluntary	Carbon	Standards 	 While	CDM	is	considered	a	regulatory	or	jurisdictional	standard,	a	multitude	of	other	carbon	standards	have	emerged	to	serve	the	voluntary	market	for	carbon	offsets.		Chief	among	these	voluntary	standards	are	the	Verified	Carbon	Standard	(VCS)	and	the	American	Carbon	Registry	(ACR),	which	together	represent	approximately	55%	of	global	voluntary	carbon	transactions.		SSPEED	Center	has	conducted	extensive	research	into	these	two	standards,	as	well	as	preliminary	research	into	the	Gold	Standard	and	California’s	Climate	Action	Registry.			While	TCX	incorporates	many	of	the	essential	elements	of	these	standards,	the	TCX	approach	differs	from	some	of	these	voluntary	standards	in	several	key	ways:		baseline	and	additionality,	measurement,	and	permanence. 	 Baseline	and	Additionality.		With	some	exceptions,	in	order	to	qualify	under	the	voluntary	carbon	standards	studied,	a	project	must	pass	a	three-step	additionality	test.		To	certify	carbon	credits	under	these	standards,	a	landowner	would	be	required	to	demonstrate	and	document	that	his	land	management	activities: 1)		are	not	required	by	regulations,	called	a	“regulatory	surplus	test”;	and 2)		are	new	in	some	way	and/or	different	from	the	prevailing	methods	in	that	region,	called	a	“common	practice	test”;	and 3)		would	not	have	been	implemented	without	the	incentives	provided	by	the	generation	of	carbon	credits	due	to	either	financial,	technological,	or	cultural/social	barriers,	called	a	“barrier	test”. 
 In	practice,	this	conventional	additionality	approach	is	costly,	complicated,	and	time	consuming,	and	disqualifies	many	of	the	Texas	landowners	who	are	leaders	in	implementing	restorative	practices	on	their	land.		For	example,	it	requires	the	landowner	to	extensively	document	the	baseline	scenario,	or	the	hypothetical	business	as	usual	scenario	that	would	have	occurred	in	absence	of	the	project.		Further,	as	regenerative	practices	become	more	widespread,	it	becomes	














































	 Accurately	estimating	the	future	supply	vs	demand	of	carbon	credits	is	crucial	to	understanding	their	long-term	viability	and	impact.	If	demand	greatly	exceeds	supply,	credits	will	become	highly	sought	after,	more	expensive,	and	greatly	influence	the	behavior	of	nations	and	corporations.	On	the	other	hand,	if	supply	greatly	exceeds	demand,	the	credits	will	become	close	to	worthless.		 Supply	can	be	roughly	estimated	by	multiplying	global	available	area	by	the	carbon	storage	capacity	of	that	area.	Assumptions	must	be	made	about	how	much	area	will	go	into	carbon	storage	and	what	the	average	storage	capacity	per	unit	area	of	a	certain	land	type	is.	A	perfect	model	would	separate	as	many	environments	as	possible	and	accurately	estimate	the	carbon	storage	potential	of	each	area	under	the	appropriate	storage	technique	(AMP	grazing,	reforestation,	reversion	to	native	prairie,	ect)	as	well	as	accounting	for	potential	marine	sequestration	techniques	and	subsurface	carbon	capture	and	sequestration.	This	would	be	an	enormous	undertaking,	so	a	couple	rough	estimates	to	give	an	idea	of	the	general	scale	of	carbon	sequestration	potential	will	be	presented	instead.		 Demand	for	soil	carbon	credits	can	be	very	crudely	equated	to	our	current	annual	anthropogenic	emissions,	which	is	roughly	10	billion	tons	C/yr.	This	is	a	reasonable	estimate	because	of	the	Paris	Accord’s	stated	goal	of	achieving	global	anthropogenic	carbon	neutrality	by	mid-century.	For	that	to	occur,	all	emissions	would	have	to	be	offset.	This	10	billion	tons	C/yr	number	can	therefore	be	taken	as	the	high-end	estimate	for	demand,	with	a	possible	low-end	demand	estimate	being	on	the	order	of	4	billion	tons	C/yr,	or	roughly	the	annual	increase	in	atmospheric	carbon	after	oceans	and	plants	sequester	the	rest.	One	potential	complication	is	that	if	another	technology	such	as	subsurface	carbon	capture	and	storage	becomes	economically	viable,	it	will	cut	into	the	demand	for	soil	carbon	credits	by	increasing	
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